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(71) We, J. R. Ghgy A.G., a Body 
Coipoiate organised according to the laws of 
Switzerland, of 215, Sdiwarzwatdallee, Basle, 
Switzerland, do bmby dedaze tbe invention, 
5 for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly described 
in and by the following statement: — 
The present invention concerns a new 
10 process for the production of tetiahydro- 
azepine derivatives and tfacir addition salts 
vnth inorganic or organic adds. 

Up to the present, no economicalty work- 
able process for die production of 2,3,44- 
15 tetrahydro - IH - 3 - benzazepines which, 
in the arepine ring, have no substituents or, 
e.^ have hydrocarbon radicals as C-sub- 
satuents, have previously been disdosed. 
Although the unsubstituted 2,3,43-ietra- 
20 hydro-lH-3-benzazepine is obtained in good 
purity by high pressure hydrogcnation of 1,2- 
phenyldiacetonitrile in ammonia using a aided 
catalyst [P. RuggU et al., Hdv. Oii., Acta. 
18, 1394 (1935) and 20, 925—927 (1937)] 
25 the yidds obtained are low. The application 
of this process to 2A4,5-tetrahydro-lH-3- 
benzazepines having hydrocarbon radicals as 
C-substitaeDts in the azq>ine ring has not been 
disdosed and would be unecononucaL In 
30 addition, &e starting materials required tfaere-- 
for would be extraordinarily difficult to obtain. 
However, as sudi tetrabydro-3-benzazepines 
have become of considerable importance in 
the last few years, it became necessary to 
35 develop a simple and economically woricable 
process for die production of diese and 



Ri and Rx, independently of each other, 
represent a hydrogen atom, an alkyl group 
containing maximally 6 carbon atoms, a 
cydoallq?! group having from 3 to 7 
carbon atoms as ring members or a 
phenyl gcaup optiooally substituted by a 
chlorine, fluorine or bromine atom and/or 
by an alkyl group coniaining maximally 
6 carbon atnmsj 

Rj and R4 have the meanings given above 
for Rj and R, or together, they repre- 
sent a trimetbylene or tetramethylene 
radical, 

Rg, represents a hydrogeo or a halogen 



- chlorine, 
fluorine or bromine atom, an alkyl group 
containing maximally 6 carbon atoms 
or a trifluoro methyl groupv 
provided that no more than two of the 
symbols Rj, R„ R, and Ri may amoltaneously 
represent a qxloalkyl group or an optionally 
substituted phenyl group, are produced by 
treating a phenyleihylanune derivative of 
general formula II 



According to the present invention 2,3,4,5- 
teeralQrdio-lH- 3 -benzazepines of general 
40 foimtda I 



IPriee St. Od. (25p)] 



—i...^ *t.m «>fiii«iia The process aoaadtDS to the iaventioa 

"neaniogs given above, enables W«^l^m-3-ba;^^ 
inoum*. ^ jo be iJioduced m goodyield andhigb pun^ 

X represents a fluoiine, cilorine or bramine 
atom, or an addition sale of such a com- 
pound widi an inorganic or organic add, 
with a Lewis add at a temperatuie of 
from 100 to 300° C sabstantjally isolating 
the end product fomied of f onmila I, and 
if desiied converting the compound of 
' gr«gn»l formula I so obtained into io 
add addition salt with an inorganic or 



X is prefenUy chlorine < 



Lewis adds which can be used in i 



in a simple ana economical way. It has a 
particular advantage in that the starting 
materials necessary are easily a cce s ible . 

Some of the 2^4,5 - tetrahydro - IH- 
3-benzazepincs wliich can be produced accord- 
ing to the inveotion are known (P. Riiggli et 
aL loc. dt). Both the known and the new 
compounds of general fonnula I arc veiy 
important intennediates for the production of 

ptmrmm -CTlrirfl*" 

Compounds of general formula I are used 
e.g. as inteimediate products for die produc- 
tion of N-guanidinoallyl derivatives which 
have antihypertensive properties, and the un- 
substituted 2,3,4,5 - tetrahydro - 1H_- 3- 



mediate for the productian ot arylsulphonyl 75 



* 'bffltbKni)-chloride, zinc ditoride ureas having 

and, in particular, aluminium diloride, as anodiabmcs). 

well as conesponding bromides and iodides. The hitherto mtamm 

also borontrifluoride or borontricfaloride, 
25 Jiydrogen fluoride, sulphuric add, phosphorus 

pentozide or po^j^sphoiic add. The Lewis 

add is usually added in an amount of 0.5— 

5 mol %, preferably 1—1 J mol % to the 

reaction mixture. The temperatures for re- 
30 acdon widi the Lewis add are from IOC* to 

300° C and preferably from 150'> to 250° C 
The tetrahydio-benzazepines are isolated by 

adding a base to the r e ac t i on miztor^ P^f^: 

ably an inorganic base, e.g. an alkau 
35 hydroxide sudi as sodium hydroxide, 

potassium hydroxide, or an alkaline earth 

The reaction of a compound of general 
formula II and a Lewis add does not require 
40 a solvent or diluent thoogji for eaampte 
latzomethane, nitrobenzene and o-dichloro- 
benzeoe may be employed as sudi. 

Starting materials of genual formula u 
may be obtained e.g. by adding a hydi 
" ti«KHi> in 8 known manner to s 

'» m 



Eypogj^ncaemic actian (oral 

7<U(»D-2,3,4,5- 
" die 



by general 
action on 



tetrahydro - IH- 



wherein Ri to R, have flic meanings given m 



Compounds of general formula m can be 
obtained in their mm according to die 
Bridsh Patent Specification No. 692,368 and 
according to Herbert Bestian, Ann. 566, p. 
238—239, by adding alkylene unines to 
'i die presence of an alkali meiaL 



IH 

salts diereof, wbid 
formula I, have i 
oral or parenteral 
If desired, the 2,3/1,5 

^»np}nw» obtained by tfai ^ 

to the invention, may be convened into their 
addition salts in the usual manner with in- 
oigaaic or oiganic adds. For example, the 
add desired as rait component or a sohition 
thereof is added to a solution of 7-chloro- 
2^4,5 - tetrahydro - IH - 3 - benzazepinc in 90 
an organic solvent. Preferably, organic 
solvents in which the salt has a low sohibility 
are chosen so that the salt can be isolated 1^ 
filtration. Such solvents are, eg. acetone, 
methylethyl ketone, acctone/ethanol, 95 
methanol/diethyl «her, ethanol/dietfayl ether 
or dieAyl ether. . „ 

Instead of the free base, a pharmaceuucaliy 
acceptable add addition salt can be used in 
the preparation of medicaments, i.e. salts widi 100 
those adds the anions of which are non-toxic 
in the normal dosages. In addition it is advan- 
tageous if the salts to be used as medicaments 
crystallise well and are not or are only slightly 
hygroscopic. For example, hydrochloric add, 105 
hydrobromic add, sulphuric add, phosphoric 
add, methane sulphomc add, ethane sulphonic 
add, ^-hydroxyKhane sulphonic add, acetic 
add, malic add, tartaric ead, citric add, laoic 
add, oxalic add, succinic add, fomaric add, no 
maldc add, benzoic add, saliqrlic add, 
phenylacetic add, mandelic acid and embonic 
add can be used for the salt formation with 
7 - chloro - 2,3^4,5 - tetrafaydro - IH - 3- 
benzazepine. 1!5 

The new active substances may be 
administered orally, rectally or parenterally. 
The daily dosages of die free bases or of 



betweoi 25 and 200 mg for adult patients. 
Suitable dosage onits sudi as diag&s (sugar 
coated tablets), tablets, suppodtoiies or 
ampoules, preferably comain 5—50 mg of the 

5 acave suhsfnnre according to the inveotion of 
a phannnoeutically acceptable salt thereof. 

Dosage units for oral administration prefer- 
ably contain beween 1—90% of 7-chlon>- 
2,3,4,S-tetrBhydro-lH-3-ben2azepine or a 

10 ph a rm acentically acceptable salt diereof as 
active substance. They may be produced by 
combining the active substance widi, e.g. 
soM, plilvaulmt corrieis sudi as lactose 
saccharose, sorbitol, manniml; stardies such as 

15 potato stardi, maize starch or amytopecdn, 
also laminaria powder or dtrus pulp powder; 
cellulose derivatives' or ^tioe, optionally 
with the addition of lubricants such as 
magnesium or caldum stearate or polyethylene 

20 glycols, to form tablets or diagic cores. The 
latter are coated, e.g. with concentrated sugar 
sohtions which can also ccmtain, e.g. gum 
arabic, talmni and/or titanium dioxide, ox 
with a lacquer dissolved in easily volatile 

25 organic solvents or mixtures of solvents. Dye- 
stuffs can be added to these coatings, e.g. to 
distinguish between varying dosages of active 



silicon dioxide are mixed in and the mixture 
is pressed into 10,000 tablets each weighing 
lOu mg and amtaming 25 mg of active sub- 
stance, li desired, the tablets can be gtxwved 
for better adaptation of the dosage. 70 
b) A granulate is produced from 250 g of 7- 
chloro - 2A4,5 - tetiahydro - IH - 3 - benz- 
az^hie hydrochloride^ 175.90 g of lactose 
and the alcoholic sohttion of 10 g of stearic 
add. After dryings the granulate is nnxf^ w 
with 56.60 g of ">iln''<°1 siUcon diozid^ 165 
g of talcum, 20 g of potato starch and 2J0 
g of magnfsinm stearate and tbe mixture is 
pressed mto 10,000 dtag& cores. These are 



Other suitable dosage units for oral 
30 administration are hard gelatine capsules and 
also soft closed capsules made of gelatine and 
a softer sndi as giyceiin. The hard gelatine 
capsules prefeaUy contain the active sub- 
■ nance as a gnmulate^ tg, in admixture with 
35 fillers such as maize stardi and/or lubricants 



ObiSaOi) or ascorbic add. In soft 
, me active substance is preferably 
dissolved or suspended in suitable liquids snca 



liquid polyethylene 

stabilisers can also be ad 

Hsamples of d<^git units for rectal 



ration are 

45 of a oombimtion of the active substance or a 
suitable salt thereof with a &tty foundation, 
or also gelatine rectal capsules which contain 
a combination of the active substance or a 
suitable salt thereof with polyethylene ^ycols. 
50 Ampoules for parenteral, particularly intra- 
muscular administration, prdferably contain a 
water soluble salt of die acdve substance in a 
concentration of, preferably, 0.5—5%, in 
aqueous sohition, optionally together with 
55 suitable stabilisers and buffer substances. 

Tbe following prescriptions further illus- 
trate the production of tablets aad dragies: 
a) 250 g of 7-chloro-2,3,44-tetrahydio-m-3- 
benzazepine hydrochloride are mixed with 
CO 175.80 g of lactose and 169.70 g of potato 
search, the mixture is moistened with an 
alcohdic sohition of 10 g of stearic add and 
granulated tfarou^ a sieve. After drymg, 160 
g of potato stardi, 200 g of takum, 2.50 g of 
t and 32 g of coUoidal 



£ram 5U2.28 g of aystaliised saccfaai^ 6 g 
of shellac, 10 g of gum arable, 0.22 g of dye- 
stuff and U g of titanium dioxide and dried. 
Tbe dragees ot»ained each wdgh 120 mg and 
contain 25 mg of acdve substance. 95 

The following nramplcs illustcate the prt>- 
ducdon of compounds of general fomiula I 
according to the process of the present inven- 
tim. The temperatures are given in degiecs 
Centigrade. 

BXAMPLB 1. 

a) 389 g of N-t|C2-dilon)ethyl).phenylethyl- 
amlne] -hydrochloride are fizidy pulverised, 
mixed with 470 g of aluminium chloride and 

the mixture is slowly heated in an oil batb 95 
to 180° (bath temperature) and kept at this 
temperature for 12 hours. After cooling to 
about 100°, die mdt is poured onto ice. 2000 
ml of concentrated, aqueous sodium hydroxide 
sohitioa arc added to this stirred solution and, 100 
after the prcdpitate has dissolved, it is ez- 
tra«ed widi eriier. The ethereal solution is 
dried over magnesium sulphate/potassium 
carbooate, the drying agent is filtered off and 
4e cdier is evaporated. The residue i> 
nactionated in vacuo. The 2,3,4,5-tettafaydro- 
lH-3-ben2azepine obtained boils at 65V0.1 
Ton (ALP. 10")} ib'^= U65. 
The hydrochloride mdts ac 248—250" 

as follows: 

b) 900 ml of styrene are added dropwise 
while stirring to 745 ml of ediylene imine 

and 9 g <rf metallic sodium; 100 ml of die 115 
styrene are added quickly whilst tbe remain- 
ing 800 ml are added so diat die temperature 
of die reaction mixture is maintained at a 
temperature of from 40—45°. On completion 
of die dropwise addition, die mixture is 120 
stmed ovemigfat at zoom temperature. The 
unreacted sodhim is removed by medianical 
means and the excess ediylene imine is 
distilled off under reduced pressure. The 
readue u ftactionated in vacuo. The 1-phenyl- loe 
2^.azmdinyl)-ediane so obtained boils at 
48y0.1 Torr; n»"=lJ205. 

c) 3OO ml of methanol are stirred and, 
saturated widi I^drogen diloride in an ice 
faodL 100 g of l-phenyl-2-(N-aziridinyl)- 130 



105 



yaaoZT^ residue is dried in a diyiag piodueed as M"?^: ^m„™«,^ 
5 ^ N - [(2 - cblon«hyI> b) 138 grf freshly disofled t<?i?'^5^ 



l^diodiloade mchs at 171—173°. 

The starting substance, N-[(2-diloroethyl^ 
_^i.l«..mhpni>li>thv1anune1.hvdlodlbride. IS 



cDamoer. .lae - |.\.* - w 
nhenylethyi-aminc]-hydrociiloride 
£5^ when recry^alliad from ethanol/ 
gl Bp-pl acedc add, at 188-<-190°. 



bj ISO g 01 iresmy iu»uucu -r-vuiuiuii-jiwiw 

ate added dropwise to 200 g of dry ediylene 
h ffing and 5 g of metallic sodium, the addition 
tyng made while sdning; 30 ml of the 
smene are quickly dropped in whilst the 
rooainder is so added that the temperatuFe 
(rf the reaction mixture does nor exceed 40°. 
On completion of the dropwise addition, die 
mixtnie is stirred overnight at room tm- 

peratnre. Any unrrnard sodium is removed 

kT^'^'S^Sid die ihaire is made ."^"^^.^ 
15 Sl^widi 2M0 ml of 30% aqueous mme is dhsolkd '^'"^Z^ 



' a) g of iH-^trtiauu.vaujtfY^*"^ 

phmylediylamine hydzodiloride are heated 
jShours at ITO" -with 200 g of ahamniw 
ddoiide. The reactugi mixture is pomed oMo 
ixx, vAile still ioti and die mixture is made 



sodinm. nyoxo^iae sduuiuu. .a. h^ ""** 
separates. The alkaline solutioii is extracted 
several times witii ediec The comt^ ex- 
tracts are dried over pottssiqm cartmate/ 
20 niaaaesium sulphate d» edi^ 18 totfflrf off 



lOUe 18 iracuiBjaiBu high 

The 1 - (p - chloro - phenylejyl)- 
aziridine obtained toils at 93''/0.7 Tort; 
ito"=1.5357. . ^ . 

c) 500 ml of medianol are stmed m an ice 



azepine so obtained boils at ,72° under 0.6 
Tort 1J580). .... „ 

: b) 281 g of phcnyl-l-aied»yl-2-(l'-azindmy5- 
ebane, (produced according to oampte Ih) 
S^icthyl «y»«e^aiid ediylene mune) 
are added to 800 ml of ediyl alcohol which 
S ten atunoed with bj^togea chlorid.. 



W in 100 ml of methanol are added dropwiK 
at a temperature of 10—15°. The solunon is 
thea concenttatcd to dryness and the residue 
is dried in vacuo at 60°. The N-[(2-chloro- 
ethyl) - p - ddoro - i*enyletfiylamuie]- 
hydndilonde formed melts, wh«i reaystal- 
lised from aoetonitrile, at 189—191°. 



«w« , — _^Ka wiuj ujriuue» — -. — 
The temperature of the reaction mixnnt nses 
to 30° and a crystalline jHedpitate is fomed. 
The pcedpttatian is completed by the addmm 
of diediyl cdier. The precipitate is filtered ^ 
and washed several times with ctiier. The N- 
i 1(2 - chloroethyl) - fi - methyl - pheayle^yl- 
amine]-hydiocfaloride formed melts at 178— 
180°. 

ESAMPLB 3. ^ ^, 
a) 120 g of N-[(2-chloroetbyl)-p-cUoro- 
( phenylediylamine]-hydrochloride are finely 
pulverised, the powder is mixed -with 133 g 

aluminium chloride the mixture is slowly f fP^^ ."r-rZ^p 7.' 
S^manoilteAwhile^stiningtoatem. ^^^i'^^^^ 
perature of 170—180° (badi temperature) and hi^ vacuum at 140— lau 
i dien kept for 12 hoars at diis tempeature. 
After cooling to 100°, the mdt is poured «>nto 
ice. 2.5 litres of concentrated aqueous sodnm 
hydroxide solution are then added to the 



ESAMPI3 4. 
14 g of polyphosphoric add are heated to 
150° aid 1 g ofN-f(/S-dilonH^-phenylethyl^ 
phenylediylBmineJ-hydrochlonde is added m 
portions. On completion of the f^^^^l 
whole is kept for half an hour at 150°. The 
dear sohition is poured onto 15 g of icc 
whereupon a predpitate is formed. The mix- 
SScbWdc Skalie with 30% NaOH while 
cooling and the oil which ~ — 

up in methylene diloride. . 
the mediylene chloride^ the 1 



while 
ates is taken 
distilling oS 
^1-2,3,4^- 



Jormed while stirring and, after the 

I predpitate has dissolved, the solution is ex- 
tracted wi± ether. The ethereal solution iS 
dried over magnesium sulphate/potassium 
carbonate and concentrated. The residue is 
fractionated in vacuo. The 7-diloro-2A4,5- 
; teaahydro-lH-3-benzazepine obtained bdls at 
110— 115»/0.1 Torr; a»»'=1.57fi5.. 
When reaysiallised from Bcetomtrilq, the 



100 



Xbe phcoylPtnYiHr"""'*' ' j" ■ ■j™™*"**— 
in die first oolmnn of die following ttble aie 
obtained in a manner analogous to diat de- 105 
scribed in examples 1 to 4 from azindine 
derivatives according to die British jPatent 
Spedficaticm No. 692,368 and accordingto 
Herbert Bestian Arm, 566, p. 238-239. The 
23,4.5 - tttrahydro - IH - 3 - benzazepme 110 
derivatives listed in die third colunm are 
obtdned by the process according to the u- 



5 



5 



phai]^eth7]an]me 
bydiochlaride 


M.P. 


^^5-ttttahydn)-lH-3- 


^^^^ 


N-[(l '-methyi-2'-chloro- 
edqrO-phtnjdethylamme]- 
hydiochloride 


160— 165"" 


2gi^^^'^tetiahydro- 


BJ.6O70.2 
Ton 


N-{(p-chloro-§-phen7kdiyl>- 

pheaylediylaiiiine] 

hydrochlonde 


ifig nQ' 


lH-3-beDzazepine 


BJ. 140—150°/ 
0.01 Torr 
ijd'"=1.4670 


N-[(2-chlorocycloheiyl)- 
pheDyl^iylainine]-faydro- 
chloride 


165—167" 


2^,4,4a4,6.7,llb-octahydr«>. 
lH-dibenz[b,d]azqiiiic 


BJ. 150—1557 
0.01 Tort 


N-[(2'-chloroediyl>^. 

mahylphecylethylainine]- 

hydiochloride 


149—151° 


4-mahyl-2^,4>5-taiahy(bo- 
lH-3-beiizazepine 


BJ. 6470.2 
Tore, 

nD»=1.5507 




N-K2'-chloroethyl)-^ 


184-186"' 


5-metbyI-S-i8qpio[7l-23,4,5- 


B.P. 71—727 


inethyl-4-isopropyMeayl- 
etfaylammej-bydrooiloride 




tBtiahydn>-lH-3-beazBzcpme 


0.2 Torr 
nD«»=1.5554 



WHAT WE CLAIM IS: — 
1. Ptocess for the pioduction of 23^^ 
letnliydio-lH-3-beozBzepiiies and deriwdTes die 
5 diereof having die general faumnla I 



process comprises treating a coneaxmdingly 30 
-,i.«s.^ derivative, havmg 



'IT 



Ri and Rt, independently of eadi odier, 
represent a ^ l^ydrogen atom, an alkyl 
group containaig mazimaUy 6 carboi 
atoms, a cydoaU^I group having from 
3 to 7 carbon atoms as ring members 
or a lAen^ group optionally sabstitoted 
by a dilorine, fluorine or bromine atom 
and/or by an alkyl group containing 
maximally 6 carbon atoms, 

Ri and R« have the meanings given above 
for R, and R, or togedier, ihigr represent 
a trimediylene or tetramohylene radical, 

R» represents a hydrogen or a halogen 
atom, and 

Ru represents a hydrogen, chlorine^ fluorine 
or bromine atom, an alk^ groop con- 
taining maximally 6 carbon atoms or a 
tnfluoro methyl group 
provided diat no more than two of the 
symbols Ri, Ri, R, and R, may simul- 
taneously rqneseot a cydoalkyl group or an 
ti„ _i t^—--^ jdienyi groups wfaidi 



X rqnescnts a chlorine, fluorine or bromine 
aton, or an add addition salt tiiereof, vridi a 
Lewis add at a temperature of from 100 to 
3000 C and substantially isolating die desired 
2A4Ji - tctiBhydro - IH - 3 - * 



2. Process as daimed in daim 1 idietein 



claimed in any one 01 
I die Lewis add is 



- 18 present 

during die reaction in an amount of from OJ 
to 5.0 md % of the reaction mixture. 

5. Process as daimed in daim 4 wfaereia 
the Lewis add is present during die reaction 
in an amount of from 1.0 to 1.5 mol % of 
the reaction mixture. 

6. Process as claimed in any one of claims 
1 to 5 vrfietcin die reaction is effected at a 
temperature of from 150 to 2S0«> C. 



hmnrrmae, 

obtained is converted uuw €» 

5 acceptaUe add addition salt tfaeieoL 

8. - Process as daimed in any one of 
1 to 7 vliuein one of die symbols Rj 
lepiesents a halogen aton. 

9. Process as claimed in daim 8 k 
10 die halogen atom is a diloitne atom. 

10. Process as defined in claim I si 
tialfy as hereinbefbxe desoSied widi id 
to aw one of die enmples 1, 2 and 5. 

11. Fnxxss as defined In daim 1 
15 tt-ally M heteiiihefaie described widi 



addMon salts of 7-d]laio-2^i44-tBtnhydn>- 
lH-3-benzazK)ine. 
Ifi. 7 - CaJoro - 2,3/»4 - 



12. Tmoea as defined in daim 1 
riany as hoeinbefaxe described widi 

25 ^^^4}'- tetnhydio - IH - 3 
azepine ^id derivatives tfaeteof ha^ 
general fonnola I end the phaxmac. 
acceptable add addition salts dieteof 
ever pretwred by a process as daimed in 

30 one of tie foiegrang daims 1 to 9. 

14. 7 - Chloro - 2,3y4,5 - tetrahydro - 




17 Process fur die production of 7-diloro- 
2A4,5 - tetiahydro - IH - 3 - benzaiepine 
comprising treating a nibsiiiuied phenyleuiyl- 
amine of die formula n laid out in dann 1 in 
wbidi Rx, Rto Rw R* and R. represrat 
hydrogen and R, represents ddorine m die 
7-positian; or an aad addition salt thereof 
wim a Lewis add at a temperature of from 
100° to 300° C and isolating die benzazepmc 



19. Pharmaceudcal compoaldan oompiising 
a compcnnd as daimed In daim 13 together 55 
with a phamiaccutically acccpmWe dihient or 



Dcnzazepme. 
IS. Hie pharmHCTUticBlly acceptable 
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